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a) ACK ^il 1 ^Holl ^1^*>^ 1^5-^1: b) ^^^^^^ ACK ^ nj-^l t3> ^ 

^1^^ ^W^ol^^l 03^^-^^ ACK=1 ^fl^# ACK MAP °] ^il 

3 ^^o]] 7]^^\^ 1^711; d) ACK MAP^^ A] ^> ^1^^ ^il 4 

^l^^l-^ T^^^l : e) ^>7l ^>^>^ ACK MAP^ ^ oil- ^^^1 d) ^ A] ^ 

tfl-g-A]?^ Ail 5 €:^ofl 7l^^>^ ^ f) ^^^1 All 1 1-11^1 Ail 5 m^S] 

i?!"?]: 311 ^lAl7.1# ^^^1-^ ^^1# itl"?>i^. 

13 

[AHoloi] 

-T-^ SLltl^, :^\^ Afl^# , ARQ, ACK, NACK 
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o]^ Al^tflollAl 7}^ ^W^^ ^^^^ TJflAl^l {Method 

r creating feedback message for ARQ in mobile communication system} 

:£ 1-^ ARQ ^^7] ^ ^^7]m #^:£oit:^. 

:£ 3a^ ACK (selective ACK) nflAj^j^ :£Xl^>JZ . 

^ 3b^ ACK (cumulative ACK) Ti^Xl^lg :£Al^l-ji oi,:^ 

3c^ >jBfl^-^^^ ^tJ"^ ACK Till A] ^11- :£Ai^i-ji oic^. 

:£ 4^ ACK NACK^ oll'^l*} '^l ^ ri::£ol . 

:£ 5^ ^ ^^^^ €^1 oil oil ^-§-^l-^^> ACK/NACK°1 :£^1*>J1 S^i^. 

6-^ ^ ^^^^ ^Ajoiioii TT}^ ARQ 3ii:^iifl Till A] A] ^ ^> 

10^ ^ ^^^^ :^ ^ A] oil oil tti-^ ACK :£^1?> 
:£ 11^ ^ ^ A] oil oil ic}^ ACK i^g^ 
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:£ 12^ ^ ^ A] oil oil ACK ^^S] ^^o]jz\. 

^ 13^ ^ ^ A] oil oil Tcl-S^- ARQ 51] H^-^ ^3^^!-^ 

^ ^ ^^^^ ^ ^ A] oil oil ttl-^l- ARQ 3I1:b«J1 1111^1^11- ^3^^>^ ^ch^ 

[^^^^ ^Ml?]- 

[i^VTgol 7l#^o> ^ ^ ^o>o^ #2fl7l#] 

<18> o]^ ^^<>WM -g-^^^ ol^-i-^ Xl^t^oll^-1 o^Hl5llH# 

<19> Afl^Tll ACK MAP# 71-^1^ ARQ 3Il:B«Ji ^l^l^l^ 

<20> ol:§- S^:^ , :^^1 ojtl^ Al^tfloflAl^ oll^-i^ SlrtS]^^ ofl^,^ :^ 

^ ^^MM ARQ (Automatic Repeat reQuest) ^^JlS^^-ol ^^1 o>^ j7 oli:^ 

<2i> ARQ ^ ^#=1 ^^S] Sfl^oll cflBTll ACK NACK T]flAl7«l# ^^^\^^, 

^1 ^1^>S1 Afl^#^>^ 

<22> 1^ ARQ ^-^71 ^ ^^7l# :£'<1*> #^:£oli:q-. 
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<23> ^>y«.(10)^ tllolt] PDU (Protocol Data Unit)# ^^-^ofl ^#*>li|-. >y-7l PDU 

^ (11) Hi ii] (12) oil ^-l^Vsl SDU(Service Data Unit)^^^El 

^T^^ ARQ T]fl^u|#ofl 

<24> A>7l FDU7> ^ ^Sfl^ ^^^1 ARQ -^--^7] (23)^ ACK NACK 

^ ^:i^> ^tJ"^ ARQ 3I]:^«1 TjflAl^ll- ^^t>i^. 
<25> olt-i^ ^Ir^:^^^ ^fl^## ol-§-*> ARQ ill H 

Hfl Dllxl^ll- ol-§-^>i:+. 4>7l ARQ 511 H^J^ ^iflAl^l^ ^sflofl u^e} ACK 

NACK T]flAl^l7l- oj-g-s^iz}. 
<2e> A>7l ACK NACK iiflAlT^loil nq-s^- , ARQ ^-^7] (13)^ PDU# ^fl^^^j-^M^ J^l^l 

TjflAl^ll- ARQ ^-^71 (23) oil ^^^>7ll ^ut. 

(10) 7> All oil tiioiti ^^^>^ y]3Ln ^o] 

Qos m ^?ii#^oii oj-g-^i-Tii ^11+. 

<28> 2^ #Hfl^ ARQ €^^>^1 5:#:£oli:^-. 

<29> ^#t> ^^^{10)7\ ol-g-^>o^ tilolt-il- ^^^^ oj^^l 1^ 

ARQ iXlH^-^ nH-^l^^l^^H ACK nil A] All- ^*?>tq-. ACK hH-^Ia]^ 

(cumulative) ACK uHAjAlif, >y ^ ^ (sel ect i ve) ACK T]1lAlAl7l- ^Aflt>i:+. ^7] ACK 
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<30> ARQ ^-y^l^ tllolt-i ^^oll ^^?> ACK DllXl^H- Si >y ^1-^1 i^F , 

^ ^fl^^ #^?]- ^-T-ofl^ tilolH-i Sfl^o] §^>o11 4:^5] ol tilojE-l ^j-^^j 

<31> :^^>, ^#*> ^^^1 ^iy^>f^, ACK T]1lAl^l7l- ^^^7\ ACK TJflAl^l^ 

^^^1 S^>^ ^^^3t>l^. Cllolt-i Sfl^ ACK ii1lAl^l7> ARQ 

ARQ ^>y7l^ ^*>^ tfl^l^l-TlM-, til o] til- ^11^*^>^ ^ol ol-M^ ^ 
Sl-ol^El-olol :^IZ}^1-T3 5ll^ tlloltl Sfl^# ^Pl^l-^ ^ol ul-^^^>ul-. 
<32> #5flofl^-l^^ tilolEl Sfl^ ACK Ti1lAl^l7> 4:€slol ^^-^ofl^H ACK ^llAl^l^ 

^l Sl-ol^El-ol S.01- Hj-^l s.^> ^-^ofl^ ARQ #-^71^ 3^171 ^]X\7] (discard 
message) -1- ^^*}i^(Sl). 
<33> ^7] ^]7] iillAl^Hl i:fl5ll ARQ ^^7]^ 'Q^^\:iL, o]^ ARQ 

^^7]7\ -^^^ ^-?-oll^ ^^?> tilolEl Sfl^oll i:ll5llAl^ >^l7Uiel7> ^^^cq-(S2). 
<34> 3a Lll^l :£ 3c^ ^El^^ ^l^^^oH^-l ARQ 3llH«Jl ^Ul^l^ 

Zl-Zl- :£X1^>JZ Sil^. 
<35> 3a^ ACK (selective ACK) TiflAlT^l^ :£Al^>JZ . 

<36> Saoll^l olEl^ -^l^^^olUi MAC 7ll#°l PDU^ 12711 °1 ^]^:^ 

ol ^#SlJl, ol7Ui, ^il 4, 7, 8, 12 Hl^ll ^l^rii Hi ol] tfl-g-^}^ #^o11 ^] 

S]7> T^^5*>t+Ji 7l-^*}tl-. olofl cflsfl^-l ^A] w.o^ ARQ ^-^71^ ARQ >XlH^ BlUl^l^ 
ACK MAP# ^7] ACK MAP^ -^-^ '1'^, -i^M" €sll# 'O' 
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ACK MAP ^ ARQ #-^7171- -^->y^l-o^ 0 

<3?> 3b^ ACK (cumulative ACK) ullxl^lg :£Al^l-jl oi,:^ 

<38> 3ao1lA^i|- ^>ol 4, 7, 8, 12 «i^fl ^ ol] T:fl-g-ei-^ ^^^] 

ARQ ^-E.^A ^1^1 ^^^?>i^. 

<39> ttfs^-^H , 3boiiAi^ 3^1^11 A]^^ ^H^ofl uii^*>^ ^^^s.^ ^^ti- 

ARQ #-^7]^ 4i?1?^fl ^1^:^ ^ Hi oil 12id^flo11 

<4o> 3c^ ack hhai^i^ 01,:^- 

<4l> :£ 3aOll ^X\% ACK Till A] i^7> tflofl^Hi^l ^fl^# 

# ^*3^>:5-^ 5:#^ol7l^ ^1-^1 T^^, tllolH-i ^^Sl Xl7>iz} ACK MAP°1 T]flAl^l7l- 7^ ^1 ^ 

^^ii^oi sii^. :£ 3boii ^A]^ ack ^11^1^1^ ^^.^a ^i^i^i^ -§-^01 ^jz, 
<42> 3c^ ^#t> ACK Till A] ^1^1- ack ^111^1^1^ ^t^-^i-oi, ^ 

^^^^ ^^t> a o]^2\ ACK ^l-^^l-o^ ^fl^^# 

PDU# ^^^\JL, ^^7] PDU 1^1-^^ ^# ^ €sfl7l- 1^1^ ^5 ^1-71 ufl^ofl ^#^1- ARQ 
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<44> #sfl^ ACK A>-§-si^ ylH^ ^o^^^ ACK T^a^ ^1^^ 

<45> a^-l:^^, MAC PDU cllolt] Sfl^o] ^^5]^ :^i:fl ojEl^ ^l^^^ol] 

ARQ ^^^>^ ^il^^>i^. 

L S O — 1 ~ O — I o J 

<47> ol2,^f> ^^^1-^1 ^^l-o^, ^ ^^^^ ^^^1 ARQ nil 

^1^1^ ''J^ ^J-^^, a) ACK E^-oi# ^11 1 ^Holl ^l^^l-^ 1^+711: 
<48> b) 03^^^^ ACK =1 ^y^]"^ ^1^^ ^^11- ^^^l-ol ^11 2 

^1^^>^ ^^1; c) T^T^l b)o1lA^ ^^sj A]^^ i^H^ol^fioll 05^^^^ ACK=1 

^fl^l- ACK MAP ^ Ail 3 €:Bo11 7l^^l-^ 1^^711: d) ^>7l ^> 

ACK MAP^ Al^> Al^^ ^Hll- All 4 ^:^oll 7l^^l-^ 1^711; e) -^"71 ^>^> 

°1 ACK MAP°1 ^ol§ -A>7l 1^+711 d) °1 Al^^ 1^ tf| ^ tfl-g-AlT^ All 5 ^H^ll ^1 

^^>^ i^+^l; ^ f) ^^?1 All 1 1-11^1 Ail 5 5llH^Jl ^i1lAl;^ll- ^ 

<49> i^>^ol ^^ofl ARQ 511 H^-^ TillAl^l ^J-^-^, a) ACK 

# Ail 1 €:Bo11 ^l^^l-^ T^+^l : b) ACK ^^Sl ti\7]^ Al^^ ^ 
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H^o] 4:011 o^^^^^ ^^3^ ACK NACK 7fl^# ^3 ^fl^^^H ^^^j-o^ 

^il 3 €Ho11 ^l^^l-^ 1^1-^1: d) ^>7l z>^>^ El-oi# ^^*>o^ 4 ^H^H 

^l^^l-^ ^i+^l: ^ f) ^11 1 i^^l ^il 5 S^T-*]- 

<50> o^7]A\, ^7] c) ^^]^ ^3. 7fl^7> 3## 

t]-o11 o^sfl °1 7fl^# ^ 

<52> oj-^floflA^^ ^^t> ^^Jl^ t:\o^ ^ "^^^ ^^]^]o\] tflel-o^ ^ "^^o] 

^^?>t+. ^ ^^^^ 7>;^1 ^>oi§> ^tfl^ ^ Si-^Ti^ o^^l^ll^H 

^Ajo^iofl fv^si^i e>^i^. 
^1^. ^^il^H -i-^>f^ ^^^] i^^flA-i^ ^^tv :£T3 

<54> oj^il ^ ^^S] ^A]c^]o\] ARQ nil A] 7] ^^^^o]] zii\t\o] :£T3# 

<55> 4^ ACK NACK°] o^jx]^ ^1 ^ :i:£ol t:|- . 
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<56> MAC ^#Sla|^ SDU^ ^^o\] t^^^o] ^ ^1^:^ 

^^3^*1-^ PDU 1^+^^ ^#^1^. ^A^A^ ^\%^^ 

# ^1^^ ^ Hi (BSN) o] s^- Jl PDUoll ^^3-=! ARQ # 

<57> 4011 ^>ol , til o] til- ^^^1-^ ^tl^ xl^t^oilA^^ 

T^^^ ^Sfl^ PDU 1^5^^^ ttfl^oll e>l4ol PDUofl A^^^ 

s.^ -^sfleMi ^ti-. 

<58> o^ll- ^ PDU loll 37iloj ^^slSi^M-, PDU 

2011 4711 01 Al^^ S.^ n^^oil ^sflsl ^ol 4011 :£Xl5loiT:q- 

<59> ;c 5^ ^ ^AHloll ^-g-7>^t> ACK/NACK^ Sfl^# :£Al^l-JZ . 

<60> ol7lXi , 1 ^ ACK ^ Al^ ol^l^l-Dl, 0 ^ NACK ^ ^1^^ ^ 

<6i> ^ ^AHHlA-l ^il 1 ACK °1 #S #^oll 5ii^t]-t+. [1] ^ 

^AHHi^-i 7^ 2 ack °\ ^n^i #^oii nii^^>ui-. 
<62> ^ ^^^^ ^^lo^i^Hi^H^ All 1 ACK iiiiAi^i^ ack 51- 

U>^>?1-^1^ ^^^^^ ^-^tP -^1^^ i^Hl(BSN)# SAl^l-^, ZL o]^ PDU 1^1^^ 

^ NACK 71- 1^1^ ^3*} All 2 ACK ti11a1;^1^ ACK % Al^^ 7l-^> 

^ ^^fl ^l^ri SAlfVtq-. ti#ol, ^il 2 ACK mlAl^lol ^oll- 

tl SAlt]-^^^, ^^^^^ tllolE--1# aAl^> ^ 01^1 slnl- 
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<63> ^"^M , 2 ack t^aai^i^ 51 ^i^^ ^^1^1- xi^^ 

^o]^ i^^oll^-]^ ^fl^-g- ACK MAP^^ ^^^1^. 
<64> ^ ^^^^ ^ A] oil oil ACK MAP5Zf ^^>o^, ^ 3a ^ ^ Sco]] 

^^]% ^Sflo] ACK MAP-^ ^^>i^. 
<65> 5011 ^A]^ Sfl^ollx^ ^>ol ZVZl-oi ^^oH ACK/NACKl- S^l*> ^1 

4 byte7l- €^^>;^1t^>. ^ ^ ^^jollollx^ ACK MAP# oj-g-^l-^ 

o]]^ 2B\o]^Tl\^ ^o] ARQ illH^Jj ml A] ^1 oil oj-g-sl^ ^^A^ ^ 

ol rJ- 

<66> ;c 6 o. ^ 1^1-^ °1 ^Xjolloll Tc}^ ARQ S^H^ ^l^l^l^ n^^# :£^o1t:^ 

<e7> ^^2] ^A]c^]o\] ARQ nUxl^lo] (Syntax)^ MAC 

^^^1-^ CID. U>^1^^ 3I1:B«J1 M-^i-fl^ LAST. ACK q- 

^1^^ ACK Type, ACK ^ n]-;^! ^1" -^1^^ ^ ^1 # M-^i-fl^ BSN , ACK MAP-S^ 7fl^ 

§ M-tl-vfl^ Number of ACK MAPs ^ ACK MAP M"^!^^ ACK MAP# 

<68> 7l^>J^ (connection) ^ ^tfl oj^l^ Aj-^^ollvH MAC ^1 # (peer) ^ ^o] 

°] ^^1^ ^^^>i^. ^s+^H . CID o]]^ ARQ mi^l^l# ^*]- 

^>7i CID ^ ^^^1 n^. 

<69> LAST ^ S^r^iH #o11 ARQ iX^H^Jj BllAl;^l7l- y-o>ol^ ^-^ol]^ 0 ^^^Jl, 

i:>^lTi!- ARQ mlXl^jol ^-^oll^ 1^ ^^^tq-. 
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<™> ACK Type^ ARQ i^B.^^ vi\\A\7]S] ACK ^Efl# ^^?>t+. 0 ^ ACK # 

S^1*1-J1, 1 ^ -^^^ ACK# S^l^l-D^, 2 ^ -^^^-^tfl^ ACK# S^l^l-o^, 3^ ^ 
^^S] ^Ajo^lofl Tcf^ ACK ^o^^oi ACK# S^l?]-!^. 

<71> eofl BSN ^Sl^W ^^^^^ a>^l^^ 1-^ ^1^:^: ^ 

<72> Number of ACK MAPs ofl^ ACK o]^oW t^^J^V ACK MAP^ ^fl^^^ 

71^^1-1:+. ^ ^^-2^ ^^lo^lofl^H^ loWA\ 4 7fl77>^l°] ACK MAP °] 7fl^# ^ 
ali^. ACK El-ojo] 1 ACK)o1 ^-t-oII^ ACK MAPoI #^^i5^>:5-^ Number of 

ACK Maps^ 0^ ^^tpi^. 

<V3> ACK MAP ^ M^]^]^]M ACK MAP^ ^^^1" leujH^ 

<74> ^ 7^ ^ ^^^^ oil oil ^i^^ ACK MAP n^^# B^]^ B^o]jz\ . 

<75> S. i^^o] ^Ajo^loll 11]-=. ACK MAP 11 ylH^ BSN ^ :i , 5 bif^l ^ o] 

(Length) if]"*]-!^. ^7] ACK UAF°] BSN-^ 6o11 BX\^ ACK°] BSN o] 

^ 3]^^ ^^^5*1 ACK TillXl^lo] ^H^ofl T:fl-i-^>rt. >y-7l ^ o] ^ ^ 

7] ACK MAP °\ BSN^^^ti ^^^5?> ^XA^ ACK T?]-^! ^ ^fl^l- S 

<76> , Bit MAP ACK TYPE o] o (^^^ ACK) 2(-^^^-^^^ ACK) 

o] ACK, NACK°] ujH^ 
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<77> ^"^M , ^ ^Ajo^iofl ^°-oii^ 2]^oii ^^g^ ack s]o]]^ 

o] 4:011 i^VAjf]- o^^^oi ACK oil i^lcfl^H:^ ACK MAP# ol-g-^>o^ S^^^^ ^ 
Sii^. ^ "U^^ ^^loll^H ^^?]- ACK MAP-^ Al^V BSN ^ ^ o] ^ ^t^^^ 

#5fl^ ol-g-tl- ACK ARQ 5ilH^-^ ^l^l^l^ ^H^dllH^ ^^^^1 

<78> *>:g . ^#?> ^^lo^l^ll^H^ ACK ^ #^o11 cflefl^HiiH ACK MAP# ^^t\o] ^^^> 

^^M-, ^ ^^^^ tq-^ '^l oil oil A] ^ ^^^3^1-^ ACK, NACK# ^>^> 1^ 

^ 1^3. (Bulk) ACK Tg^^ ^^^^ ^ Sli^. 

<79> ;c g o. ^ i^>^°l ^Ajo^loii Tc}^ ACK ^^°] 

<80> ^^9] ^X\c^]oWA^^ ACK 3 UjH^ ^3 E^-oiizf, ^i] 1 1^3 ^ o] , 

<8l> o^7lX^ Bulk type ^fl^fl^ ^3. ACK MAP o] ACK o]^] NACK ^l^j^ M-^^fl 

tq-. 0^15 , 010 ^il 1 NACK ^ o] , ^il 

2 ACK, ^il 3 ^3.^ NACK ^ ^# d] ^>7ll s^iz}. 

<82> o]:^ ^il 1 ufl^l ^il 3 ^3.^ ^o]^ ^1-^1-^ ^3011 ^fi-sj 7fl^# M-El- 

i^u^. TCl-el-AH , 8011 ^A]^ ^^jolll- ^°-ofl^ 31^^ ACKl- ^ilVj^j-ji 

<83> ^ i^v^o] tq-^ ^xio^loii xc]-^ ACK T?g°i :£i3oltq-. 

<84> gofl ^Aioii^ soil ^x\^ ^a]^]s\ ^^ti- ^^oiq-^ ^il i vt\7] 

^il 3 °1 ^3. ACK T^goil T^sfl zi-zv 4 HlH^ ^i-^^> ^^l^loli^. 
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<85> 10^ ^ ^ A] oil oil ACK ^^S] ^^o]jz\. 

<86> ^ lOoll ^X\^ ^^]^]oWM^ ^3 ACK ^fl^^l- ^-T- BULK 

Configuration^] ^# t+H^l ^^^^ ^ . 

<87> ^"^o]] ^ 1^3. ACK ^fl^^> 27floi BULK Conf igurat i on# 1^ 

e>JZ. ^11 1 ^3 ACK ^il 2 ACK ^^o]o\] 6 ^^^^^^ ^ . 
<88> ^>:g ^ ACK ^fl^7> 37flol ^°.ofl^ BULK Conf igurat i on# 1^ ^^^1" 

JL, 1 vfl^l ^il 3 ACK ^ o] oil 4 ^ S^i^. 

<89> iti-st^H , ACK ig^i 7ll-=^o^l Tr}ei->H 7>i5^^^ ^3. ack ^^gsi ^oi§ ^^^^1- 

<90> 11^ ^^2] ^ A] oil oil ttl-^ ACK 

<9i> ^ lloil ^X\^ €^lofloilA-l^ ^3. ACK T^go] NACK ACK°] 

0} ^^o\ ^oll ^>o}^l-o] , NACK ^^3.3} ACK i^i^^ol-7>TJ] . 

<92> ttl-Sl-A^ , ACK ^3.-^ NACK ^^3.-^ ^ oil- ^^^^ 4^1 #^^> JZ , oll- 

ilitflS ^l^^l-^ ^-x-cHl^ 05^^^^ ^^^3?> ACKif NACKl- Sl^]^ ^ 31 
^. 

<93> ^ 12^ ^ ^Ajoiiofl ACK 1^3^ :£^1?]- #^:£oli^. 

<94> i2o\] ^^]^ ^^HH1>H^, Bulk ConfigurationoflAj ^3.^ ^11 ^# 
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<95> ^3.^ ^^^o] ^11 1 NACK ^ ol^t>|^ ^^?>i^. 

o]^ ACK oW o^eH ojnl aCK ^ #^oll iq^^V -i-:i7l- ol^_]^7l Ttfl^oll ACK 

1^3^^ a^l^ 5i ^^fl NACK ^ ol^ol^ o^^] nfl^oju}. 

<9e> o]:^, 2 ^il 3 Bulk Flag o]] lbit# ^^^^>f^ ACK 

NACKl- SAlel-:^^ o]7]A^, 0 ^ NACK, 1^ ACKl- S^j^V ^ oic}. 

<97> ^ ^X\^ ^^]^]^, -^^^ ACK oj^io] NACK^ 

^ ^ofl ^>oi-^ ^il 1 ^^oll tfl?]- ACK/NACK# S^l*]-^ €H# ^^AM ^ Si 

1^. 1 ^3. oil ^'s!'^ 6 yjH 4^1 h)# ^^?]- ^o]^ nack 

^> ^-T-o11:£ Bulk Flag# ol-g-^>o^ ACK ^ ^^]^ ^ Si^l . 

<98> 7 ufl^i 12011 ack ^^g^ eoii ack 

oil S.^ ^#^f>1 Al-g-l ^ 01 t:^- ^CK TYPE = 3 . ACK) ^-?-o11 

^ S]^^ ACK71- BSN ^^3} V^^o] ^ ^ 7 ^ llofl aCK 

MAP# ol-g-^>o^ iHlellHl- oj-g-^l-o^ ^^^^^^ ^^^-^^^ ACK ^ ^> 

<99> T^Tgo^ ^ ^1 Oil Oil ^ , ^fl^^ ACK El-oiol ^^^-1^3 ACK E^-oi^ ^ 

^^>^^M-. 7l^°l ACK ACK Type =1) # ^7] ACK El-oj 

<100> 13^ ^ ^X\c3i\o\] ARQ 31] H"-^ nil ^1^11- ^5^^!-^ ^J"^# :£^lt> 
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<ioi> MAC ARQ ^:£-^o11 cfl-§-nl-^ PDU# ^^n>i3 o] § ^A] tf| oil 

^^^i\jL, ARQ o]oW ARQ ^1^1 ACK E^-oj 
# ^^^>c+ (SI 00) . 

<102> T^Vof E^-ojo] ACK (Cumulative Bulk ACK) ^ ^^S]^ ^ 

(SllO) . ^-y^ ^'>\]M ^3lO\] ACK ^ BSN ^# tVr^- (S120) . i^l^of, 

ACK71- ol-y ^^o\]^ ACK «J-^ # ^ . ^ ^ ^^l^ll^^l^H^ ^ 

^# ^5^f>tq-. -^l-^l ACK ^ BSN^ ACK°1 ^l^r^: Hi 

<103> ACK =1 #^o11 tflsfl BSN ^o] ^sfl^li^, ARQ ^^-^ vfloll ACK 

^ (S130) . ^>7l ACK ^^°] 7)\^^ LfloH^H o^^^^^ ACK7> 

oi^f>i^ ^^^M. 

<104> o]:^. ARQ ^^7l^ ACK A] ^> BSN# ?>t:+ (S150) . ^7] ACK 1^3-2] A] ^> 

BSN ^ 3]^^ ACK ^o\] ACKoll tfl-g-^]-^ -^1^^ ^^11- ^^1"^ 

<105> o]:^^ ARQ ^^S] ACK t^S^^ ^ o] § tpT^ (S160) . ^7] ACK ^ 

o]^ ACK ^^°] Al^> BSNollAH BSN 7?\7.]°] ^fl^# 2 ^-^^ ^^]^\o] 

<106> A>7l ACK 1^-21 7fl^. ACK Al^> BSN ^ ^>7l ACK MAP ^o]7\ ^^Sji^ 4>7l 

7l^^>o^ ACK MAP# ^>-^^>o^ i^H^Jj T]flAl;^loll ^ (S160) . -^>7l ACK 
#511 T^^^ tllolt-l ^oWA\ ACK ^ #^oll cfl^V S.-^ 5ZlH«J1 Bll 
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^1^1 oil ^?]-S]JZ, ACK Sl^l i:fl5flX-1^ ^l-o^^^^l NACK ^ ^^^1" 

<107> 1^+711 (S170) oil A^^, ^ ^AjolloflA^ ACK MAP^f ACK ^^7]- 

^^"^ ARQ ^^7]7\ ^^^o\] -^l^ei-Jl, o] U]-^^^ rilo] 

<109> 14^ ^^9] ^ TZ\^ ^Ajoil ARQ sq:^"^^ Till A] ^1 

<llo> 1^711(5100 iJi\7] S120)7?\7]°] 1311} :=-<^^l-7l ufl^oll t^V^S]^ 

A^et^Vtq^. 14011 ^A]^ ^^lollollXH^ 1^^1(120)014:, ACK i?g# :^>>a ^>7ll ^ 

<iii> 1^711(5200)011^-1^ ACK i^goll^-l ^3 ^^^>i^. ^3 

^fl^^ ^^^^ si-^nl. 2 711 3 711 ^-^^ 

^oiiAl e>ui-l- >jjBfl*> oirq-. 
<ii2> A>7l 1^3^ ^fl^ -M^^loll^ ^ ^fl^^oii icl-el-x^ , ^>^>°1 1^3 ^o] 

<ii3> ^3. 2 711 oi^i-^ ^# ^>^1^ ^ol ^}^^W^>, ^ ^^^^ ^^1^1 

^l^H^ ^^^^ 2711 °1 ^11 1 ^3.^ 2 1^3°] 7\^-d\jL €^^>i^. 
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<114> 1^711(5210) ^ 1^3:711 (S220) oil ^fl 1 ^3. 2 ^3. 

1^. ^3. Ei-oi-^ li:^^ €H# #511 ^^oii tflcrfl ^^^> ai-5.ni , 

^>|oll nq-sl- NACK ^ ACK °] i^3.# ili^^ ^1^%^ ^ Sii^. Bulk Flag# 

<115> ;^^>. >11 1 NACK o] ^o^^ ^l^e>JZ. ^11 2 ^^3.^^] Bulk 

<116> 1^711(8230) ^ 1^1-711(3240)011^-1^ ^il 1 ^ ^il 2 1^3^ ^o]^ o] 

# 1^^*1-1:+. >y-7l ^il 1 ^ 7^] 2 1^3^ ^ol# S^l^l-^1 ^511 «1H^ 

<ii7> 1^+711 (S250) oil ^ , ^^^1 ^3 ^11^, ^3 ^ ^ol ^^^t> 

ACK MAP# 

<118> ^>7l 1^3. ACK MAP ol ^l^HlT^ 1^711 (SI 20) oil >| ACKed BSN 51} ^v^Hl 3ll H 

Tifl ullxl^l^^-l ^#^tq- (S250) . 
<119> olA>, s. -^AHlollA^ ^^^> ARQ 3ll:^iifl TillXl^l ^^^^ 

ARQ &^7]S} U15J11- ol-g-^l-o^ ^ ^T^. ^, ^^o\] 7^^^ #^o11 cll^l-o^, 

ACK TJllAl^H- ^^t}jL. ACK ^ nl-^l^> BSN o]^£] ylH^i3# ^Al-^l-o^ 

. ^ ^^^^ ^AHlollA^ ^^^1-^ ^11^^ ACK ^3 ACK i?g# ^ aii^. 
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f>l , ^^^^ ARQ -^-y7l# ^iloi4> -r:£ S^i^. 

<i2i> oiAVoflA^ i^vTg^i ym^^v ^AHHi z^^\o^ €^^>S^1^> ^ 

^ ^sii^^^ oHi *>^si^ o>qji ct#^ ^^i^o^diAH ^^^>jz Si^ ^ 
T^o^ 71^ ?11^# ol-g-tl ^^^>^ o^^i ^ ^11^ ^ "U^^ ^s^i^^ 

oil ^t}^ ^o]r\. 

<122> ^#*]- ^ ^^^^ n^^^l ^^^3 . -T-^ ^tl^ Al^^oflA-l ^^°] ARQ 311 

:^wi TiflAi^isi o^Hi5ii:Bi- '^^^-^I'^M^ s^^?] ^11^^ ^ Si 

1^. 
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[^^%^ 1] 

a) ACK ^11 1 ^Hofl 7l^^>^ 

b) ACK si ^^o] Dl-^1T^> ^1^:^ ^^^l-o^ ^11 2 ^Holl 

c) h)oW^^^ ^^U^ol^oll o^^^^^ ACK^ ZiW 
£] ;?fl^l- ACK MAP °] :?i\^^M >ll 3 7l^e>^ ^^] : 

d) ^>7l ^>^>°] ACK UA?°] Al^> ^1^^ ^il 4 ^H^ll ^1^*1"^ 

e) >y-7l ^>^>^ ACK MAP^ ^ # ^^+7^1 d) ^ ^1^:^: ^ if T:fl-i-Al 

f) ^1-71 ^11 1 ^11 5 ^il- at3^?> iilH^Jl BllAl;^!!- ^#^>^ t^+tII 

2] 

a) ACK All 1 ?1^^>^ ^^1; 

b) 03^^-^^ ACK ^ nl-Aji^V ^1^^ ^^^l-ol All 2 ^Holl 
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c) h)o\]A^ #^ ^l^ri ^H^ol^^oll ^^^^^ ^^3^ ACK 
NACK ^flT^# ^3 ^W^^M ^il 3 ^Holl ^1^*>^ 1^5-^1; 

d) ^>^>S] ^3.^ ^il 4 ^^o]] 7l^^l-^ T^-^l: 

f) ^^^1 ^il 1 5 ^%^?]- ^ 

[^^%^ 3] 

4>7l c) 1^1^711^ ^3 ^1^^ 3## ^^t]-o11 

4] 

[^^%^ 5] 

A>7] E^-oi^ ^3^1- ACK 01^1 NACK o]^]^ M"^!^^ 52] nHx]^] 

ATI H>131 

o o o 13 - 
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6] 

^7] d) i^+^l^, ^3l^ ^3 El-oi^ NACK^ ^l^^l-Jl, ol^^ ^3.^] T^erflA^^ 

ACK NACK 01^15 s^l^>^ ^3 7i^^>o^ ^^^1"^ 31] :b 

^^^'l c) i^t;^!^ ^3 n^:'} ^1^^ a## a## ^^iJ-oii 

8] 
9] 

a) ACK >11 1 7l^^>^ i^+^l ; 

b) ACK ^ nj-^ji^V ^1^^ ^^^l-o^ ^11 2 ^H^ll 

c) 1^+711 b) oil AH ^H^ol^oll oi^^^^ ^^3^ NACK 
ACK ^3 7fl^^Al ^^el-o^ Ail 3 ^^o\] 7l^el-^ T^^T^l: 
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d) ^3.^ ACK ^ NACK# €^^1"^ ^^1: 

f) ^il 1 i^^l ^il 4 ^iJ-*> 311:^^-51 tjhai^h- ^^ei-^ 1^5^711 

[^^%^ 10] 

1^+711 a) ^7] ACK ACK (cumulative ACK) ^ 

[^^%> 11] 

1^+711 a) oll^l^ ACK ^^^^-1^3. ACK (Cumulative-Bulk ACK) ^ ^ 

^s]^ miAi^i A^-^ «>i^. 

[^^%> 12] 

1^3- 1^-1 i^B.'^ nil ^1^1 -"S^ ^J-^ - 
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1] 



*iJV 10 



A| t=l 



20 



SDU 



ARQ^AJ7| 



11 



12 



--^13 



SDU 



ARQ - 



~^21 



^—22 



'23 



PDU. 



ACK / NACK 



or )N|7| IHIAW 
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2] 



#^J^ 10 




3a] 



13 



Data #1 



ACK #1 



Data #N 



^ lost 

ACK #N 



SI 



S2 



MAC PDU 




- 2 



1 


2 


3 


X 


5 


6 


X 


X 


9 


10 


11 


X 



ACK Map 
111011001110 



ACK Feedback IE 
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3b] 



3c] 



4] 



MAC PDU 



FSN field 
3 



ACK Feedback IE 



MAC PDU 



IXhl-IXIXI-IH"IXI 



FSN field 


ACK Map 


3 


011001110 



ACK Feedback IE 



PDiJ 



ACK 



NACr 



[:£ 5] 



ffn n^g 




... nil io[iJi nil nil iiii ixxx xxxx ... 
... nil ioo[i] nn iiii nii ix^x^^x^^x ... 
... nil 1000 [i]in nil nil ixxxxxxx ... 
... nil 1000 o[i]n nil nil Ixh^i hxkx ... 

... nil 1000 0000 0000 000[l] Ixxxxxxx ... 
... nn 1000 0000 OOOO OOOOll)^::^::::::!^:: ... 


1: ACK 

0: HACK 

x: ACK or NACK 

1: First Cumulative ACK end block 

[l]: Second Cumulative ACK start block 
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6] 


Syntax: 


Size 


Holes 


ARQ_f e e db a ck_I E (LAST) { 


vaiiable 




CID 


16 bits 


The ID of tb. e c onnE: c tio n b e in g ref ei en c e: tl. 


LAST 


i bit 


0 = More ARQ feedback TE in the list. 

1 = Last ARQ fee dback I E m. the lisi. 


ACK Type 


2 bits 


□kO = 3elec1ive ACK enby 

= Cum-ulative ACK 
0x2 = Cu tnul atdv e vrith Selective ACK 

□13 = C-umlative Bulk ACK 


B3M 


11 bits 




Number of ACK Maps 


3 bits 


The field indicates the number of ACK maps: 

If ACK Type == 01, 

0x0 = 0, 0x1 = U 0x2 = 2, 0x3= 3; 

Otherwise, 

0x0 = 1, 0x1 = 2, 0x2 = 3, 0x3= 4. 


if [;ACKType!= 01) { 






for (1=0, i< Number of ACK Maps + 1" -H-i) { 






ACK Map 


16 bits 


This field has diif&i-ent fotiriat according to ACK 
Type. See ACK Map. 


} 






} 






} 







7] 



Syntax 


Sise 


Notes 


ACK MAP 1 


16 bits 




if (ACKT5rpe== 03l> { 






ESN 


11 bits 


ESM value= mdicit«=s thit its corr&spotidmg "bLock 

and successive Lenglh blocks have been 
Euccessfully received. 


Length 


5 bits 




} 






else { 






Bit Map 


1^ bits 


In the Bit Map, 1 means that ttie conespotiding 
block has be en successfully le ceive d^ and 0 
me ans that the c orrespQiiding bio ck has not been 
succe ssflilLy received. 


] 






} 
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8] 



Syntax 




Notes 


ACKMAP i 






11 1 IT.'-.-' T\. L y JJ C U J 1 1 






Bulk Type 


3 bits 


Bulk Type indicates the ACKTNACK: of the 
c Off espondingthtee bulks (1: ACK^ 0: MACK): 
l^bit: ACK/HACK: of the first bulk, 
2^bit: ACECVNACKof the second bulk, 
3^ bit: ACK/tJACEC of the thud bulk. 


First B-ulk Length 


5 bits 


The numbei of blocks (or BSNs) m the first bulk. 


Second Bulk Length 


4 bits 


The nuiTibef of b lo cks (of B SKs) in the s ec oiid bulk. 


Third Bulk Length 


4 bits 


The numbef of b lo cks (or B SKsj m the third bulk . 


} 






else 1 






Bit Map 


lb bits 


In the Bit Map, 1 iiie an s that the cotresp on ding block 
has b sen sue cessfuUy re ceive d, 0 me ans that the 
coff ftspondinghlock has notbten successfully 
teceived. 


} 
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Synta:; 


Size 


Motes 


ACKMAP { 


16 bits 




if CACKType — 03) { 






Bulk Type 


3 bits 


Bulk Type indicates the ACK/MACK of the 
corresponding three hulks (1 : ACK, 0 : N ACK) : 
1 ^ bit: ACKVNACK of the fif st huli; 
2^bLt: ACKmACKof the second buU^ 
3^hit: ACK/HACK of the third bulk. 


First Bulk Length 


4 bits 


The number of bio cks (^orBSHs) inthe first bulk. 


Second Bulk Length 


4 bits 


The number of blocks (or ESMs) in the second bulk. 


Third Bulk Letigth 


4 bits 


The nuanber of blocks (or BSHs) m the third bulk. 


Reserved 


1 bit 




} 






else { 






Bit Map 


16 bits 


In the Bit Map, 1 means that the cotre spending block 
has been successfully received, andO me ans that the 
coifesponding block has not been successfully 
received. 


} 






) 
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10] 



Syntax 


Size 


Hotes 


ACK MAP { 


16 hits 




if (AC PC Type == 03) { 






EuJJs Coniiguration 


1 hit 


0 : the numb ei of bulks is 2 




1 : the nujiib ei of bulks is 3 


If ("Bulk Confi^ation = = 0") { 






Eiilk Typ e 


2 hits 


Bulk Type indicates the ACPC/MACK of the 




c on esp oiiditig three bulks (1 : AC 0 : HACK) : 
1^ bit: AC PCVNAC K of the first bulk, 
bit: AL-K7N ACK or the se cond hulk. 


First Bulk Length 


6 hits 


The numhef of blocks (or BSNs) Lrithe fifstbiilk. 


Second Bulk Length 


6 hits 


The number of blocks (or BSHs) in. the second bulk. 


Reserved- 


1 hits 




1 






Else if (Bulk ConfigLuraticiti 1) { 








3 hits 


Bulk Type indicates the ACPC>NACK of the 
c orresp onditig three htUks (1 : AC □ : HACK) : 
1^ bit: AC KVNAC K of the first bulk, 
i*^ bit. AL-K/M ACK or t±ie se e wid hulk, 
3*^ hrt: ACKJKACK. of the th±ra bulk. 


First Bulls Length 


4 hits 


The number of blocks (or BSHs) in. the first bulk. 


Second Bulk Length 


4 hits 


The number of blocks (or BSNe) in the second bulk. 


Third Bulk Length 


4 hits 


The number of blocks (or BSHs) in. the third hulk. 


} 






1 






else { 






Bit Map 


16 bits 


In the Bit Map, 1 means "that the eorre span ding block 
has b een succ essfutly lec eive d^ and. 0 me ans that, the 
c orf&sp ofiding block has not been succ essfully 
received. 


1 






1 
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SyntaK 


Sise 


Notes 


ACK MAP { 


1^ bits 




rf (ACK Type == 03) \ 






NACK Bulli Lentil 


4 bits 


The numbet of blocks Can BSHs) in the NCK bulk. 


ACK Bulk Length 


4 bits 


The number of blocks (or BSHs) in the ACK bulk. 


NACK Bulk Length 


4 bits 


The number of b locks (or BSH s> in the NACK bulk. 


ACK Bulk Lenght 


4 bits 


Thenumbef of blocks (of BSHs) in the ACK bulk. 


} 






else { 






Bit Map 


1^ bits 


In the Bit Map, 1 means that the corresponding block 
has b een succ essfuUy re ceive d. and 0 me ans that the 
corresponding block has not he en successfully 
re c eive d. 


} 






} 







34-31 



12] 





3iEe 


Notes 




lu ult-3 




IT A U 1 e U J J 1 






Bulk C onfigLHfattoti 


1 bit 


□: the n-umbef of bulks is 2 
1: the n-umbef of bulks is 3 










— — 

u bits 


— ; — — — -— ; — — ; 

TK& iiutiib^i of blocks (ot BSMsj in tlie iitst &vili^ the 

fivaf "Kiillr sliTrarrfl KT A f^PT nr^l^ * 4^ +1^h^ AHT^" TV/TAP 
the fitst ei^tiTT 

InilW It '^^Airiy ■ 


H (^vf Ri ill: Flssj- 


1 bit 


mcticares uqg Jn.^>^lYi^i^.VJ■^^l. or ltic next oijUfi 


O C C OnO- JliLllK LcllgLQ 


6 bits 


Tlic nurtibei of lii locks (^or BSMs^ in. tlie second liiuilk. 


IMftvt Riillf- Flacr 
iH PAL 


1 bit 




R. 6 S GtVG (i 


1 bits 




I 

r 






Else af (BuHs C oniiguia-tiQEi == 1) { 






First Bulk Length 


4 bits 


The numbei of blocks (or BSHs) in the first bulb; the 
first "tulk is alw^ays HACK when this AC K. MAP is 

the first entry. 


KT^-v^ dilt- UliSCT 

JM ext. JziUiK riQg 


1 ■i-..;4 

1 Dlt 


mcucaies ine^LjriJiH.rt.LjrL or tne nexi DiiiK 


^ ^ r" r-i-i--i d-1 Tin nil- T 

o c c ono- JiiuiK j_ciigLn 


4 bits 


The numb ei of blocks C|or BSHs^ in the second hulk. 


Next Bulk Flag 


i bit 


Indicates the ACKfblAC K of the next bulk 


Thiid Bulk Length 


4 bits 


The numbef of blocks (or B3M s) in the third bulk . 


N&Kt Bulk Flag 


i bit 


Indicates the ACK^NAC K of the nesrt bulk 


} 












else { 






Bit Map 


16 bits 


In the Bit Map, 1 means tha.t ihe corresponding block 
has been successfully lecei-^red, and CI means thatth.e 
corresp onding bio ck has not been sue cessfliUj 
received. 


1 






} 
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S130 



SI 40 



S150 



S160 



ACK MAP JH4= 


f 


ACK MAP A! 


35* BSN 


- ^ 


I - 


ACK MAP 








ACK MAP 



14] 



S100 



ACK TYPE 



S110 




5120 



S200 





YES 






ACKed BSN ^§ 











S210 



S230 



1 




S220 


■1 












S240 











S2S0 



S260 



1 




ACK MAP 


1 





1^ mHH^ 
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